Studies on middle and posterior silk glands of silkworm (Bombyx mori) using two-dimensional electrophoresis and mass spectrometry.
Silk glands, present in the larval stage of the silkworm, produce threads of silky material to form the cocoon and are mainly composed of three parts: the anterior, the middle, and the posterior silk glands, each playing different roles in silk secretion. High-resolution two-dimensional polyacrylamide gel electrophoresis and computer-assisted analysis were used to investigate quantitative and qualitative differences between the middle and posterior silk glands. Silver staining revealed over 600 spots for each sample, mostly distributed from 15 to 100 kDa with pH 4-7. Computer-assisted image analysis, matrix-assisted laser desorption ionization time-of-flight mass spectrometry, and post-source decay technology suggested that there were significant differences in spot distribution and expression between the middle and posterior silk glands. In addition, 98 spots from the posterior silk gland were excised and further investigated following trypsin digestion. The results suggested that more than 20% of the 88 proteins identified were related to heat-shock proteins and chaperones. Redox system and DNA replication proteins involved in silk protein synthesis were also detected in the posterior silk gland. Interestingly, two novel serpin proteins were identified in the middle silk gland, and to a lesser extent in the posterior gland, which were presumed to be involved in regulation of proteolytic activity and protection of silk proteins from degradation.